Objectives: To evaluate the prevalence of suicide risk and comorbidities in postpartum women. Methods: This is a cross-sectional study of postpartum women. The sample comprised mothers who have received prenatal care from the Brazilian National System of Public Heath in the city of Pelotas. Suicide risk and other mental disorders were evaluated using the Mini International Neuropsychiatric Interview (MINI). A yes answer on one of the six interview questions was considered a sign of suicide risk. Results: The sample consisted of 919 postpartum women. The 11.5% suicide prevalence was 4.62 (CI 2.45, 8.73) times higher in women with low educational levels. Women with comorbid depression or an anxiety disorder showed a 17.04 (CI 2.27; 19.96) times greater risk of suicide than those who did not suffer from any mood disorder. Conclusion: Lower education levels and psychiatric disorders are associated with suicide risk. Bipolar disorder is the psychiatric disorder with the highest impact on suicide risk. 
Introduction
In 2008, according to the World Health Organization (WHO), there were 9,206 suicide deaths in Brazil, which corresponds to 22 deaths per day. The suicide incidence is on average 4.8 deaths per 100,000 inhabitants. Compared with other countries, the suicide rate in Brazil is low; however, the absolute number is high because of its large population.1 Rio Grande do Sul is the Brazilian state with the highest suicide incidence (mean = 10.2 suicide deaths/100,000 inhabitants).2 This rate has motivated scientists from different research areas, such as the social and health sciences, to examine ethnicity, culture, social crises and even regional climate as potential factors that may affect this problem. 2, 3 There are difficulties in assessing suicide risks, particularly the lack of uniformity in classifying the features of this behavior. Suicidality involves both suicidal ideation and suicidal behaviors. Suicidal ideation includes the thoughts and feelings that are often associated with suicidal behavior (e.g., developing a suicide plan, preoccupation with thoughts of death, etc.). Suicidal behavior involves the deliberate attempt to take one's own life. 4 Most suicidal individuals have at least one psychiatric disorder, and 20% to 30% have made a previous suicide attempt. 5 The onset of mental disorders is associated with stressful life events. 6 Significant changes such as the birth of a child may be related to the brain's stress response and can cause postpartum depression (PPD). 6 PPD is a common complication of childbearing, and has increasingly been identified as a major public health problem. The prevalence of PPD ranges from 10% to 20% according to most studies. [7] [8] [9] [10] [11] Depressed mothers often have suicidal ideation 12 and although suicide rates associated with postpartum depression (PPD) are lower than the rates in the non-childbearing population, suicide is responsible for 28% of all female deaths during the first postpartum year. In addition, suicide is considered one of the three major factors in maternal mortality rates. [13] [14] [15] [16] Studies of maternal deaths in Australia (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) have suggested that maternal psychiatric illness was a leading cause of maternal death; the majority of suicides occurred violently. 17 The Office for National Statistics (ONS), a record linkage study in the U.K. identified over 40 additional maternal deaths in the triennium from 1997 to 1999 from suicide or violent causes; this discovery made suicide the leading cause of indirect maternal deaths after these cases were added to the National Institute for Health and Clinical Excellence (NICE) report statistics. 15, 18 A similar finding was also found in a Finnish linkage study of maternal deaths, which reported 73 suicides associated with pregnancy between the years 1987 and 1994. 19 In Denmark, between 1985 and 1994, 35 .5% of the maternal deaths were suicides.20 In Brazil, 5.7% of the population is at high risk for suicide.
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A well-established risk factor for suicidal behavior is the presence of mental disorders, particularly mood disorders, 3, 4 However, it is also important to investigate anxiety disorders. 22 One previous study has emphasized the importance of comorbid anxiety disorders and symptoms in increasing the suicide risk in depressed patients. 23 Although there has been significant interest in whether anxiety disorders are risk factors for suicidal behavior, it remains a controversial topic. One study has shown that 37.7% with major depressive episodes also had a comorbid anxiety disorder. 24 Mental disorders occurring in the postpartum period could have serious consequences and, if not treated early, can even affect the quality of child care. Mental disorders can also lead to cognition and behavior disorders, poor social interaction and impaired physical development in the first year of a child's life. 25 The objective of this study was to verify the prevalence of suicide risk and comorbidities in postpartum women. We hypothesized that the comorbidity between mood disorders and anxiety disorders increases the suicide risk.
Method
This was a cross-sectional study of women whose children were born in the period from July 2007 to March 2008 in maternity wards in the city of Pelotas. The mothers received prenatal care provided by the Brazilian National System of Public Health. The assessment was performed out within a 30 to 90-day postpartum period.
Suicide risk and other mental disorders were assessed using the Mini International Neuropsychiatric Interview (MINI). MINI is a short structured interview with adequate validity and reliability. 26 The suicidality module inquires about several components of suicide risk (suicidal thinking and/ or suicidal attempts) and comprised the following questions. Over the last month, 1) Have you wished you were dead?; 2) Have you wanted to harm yourself?; 3) Have you thought of committing suicide?; 4) Have you planned how to commit suicide?; 5) Have you attempted suicide? and 6) Have you ever attempted suicide? The MINI assesses the suicide risk according to the criteria outlined in the DSM-IV; therefore, a "yes" answer on one of the six answered questions is considered a suicide risk. 27 In addition to the diagnostic interview, each woman answered a questionnaire regarding her socioeconomic status, schooling, social support, stressful events during pregnancy, smoking, alcohol use and delivery. We used the Brazilian Association of Research Companies (ABEP) classification to assess the socioeconomic status of each family. This classification is based on the material wealth and education level of the head of household. The women were regrouped into high (A1, A2, and B1), medium (B2, C1, and C2) and low (D and E) socioeconomic levels. 28 The data were double-typed in the EpiInfo 6,04d software and analyzed with the statistical software SPSS 10.0 and Stata 9. A Chi-square test was used to compare proportions. Because the etiology of suicide risk is not well established, and many explanatory factors can be involved, the independent variables were stratified into two hierarchical levels for the multivariate analysis. The first level comprised the sociodemographic variables (age, education level, socioeconomic status and living with a partner) and the second level involved reproductive and behavioral variables (abortion, social support, stressful events in pregnancy, alcohol abuse, smoking and comorbidities). We used a Poisson regression model to control for possible confounding factors. The variables with p-values < 0.2 in the gross analysis were included in the adjusted analysis. The analysis model was adjusted to obtain the remaining effects between the variables to ensure that after adjusting for the first level, the variables with p-values < 0.2 were not included in the second hierarchical analysis. After the adjusted analysis, statistical significance was consistently evaluated using the level of 0.05 (two-tailed) to indicate statistical significance.
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All of the subjects provided written informed consent for the analysis and the anonymous publication of the research findings. The study was approved by the Ethics Research Committee of the Universidade Católica de Pelotas, in accordance with existing regulations (CONEP-Res196/96).
Results
A total of 1,053 pregnant women were identified. However, 12.7% (N = 134) were not found or refused participation in the study. Therefore, 919 postpartum women were enrolled in the study. We found an 11.5% prevalence of suicide risk in the postpartum period. Our sample had the following demographics: predominantly middle class (54.5%), aged 20 to 34 years (69.9%) and low education levels (43.5%). Additionally, 74% had partners; 9% had considered abortion; 88.5% had social support; 26.8% suffered one stressful pregnancy-related event; 6.8% were alcoholics; and 23.3% smoked ( Table 1) . The raw analysis showed a significant difference in the suicide risk according to schooling, living with a partner, considering abortion, social support, stressful events, smoking and comorbidity for depression and anxiety disorder (p > 0.05). After adjusting for possible confounding variables first level = education level and living with a partner; second level = thought about abortion, social support, stressful events in pregnancy, alcohol abuse, currently smoking and comorbidities), the suicide risk remained associated with education level (p < 0.001) and comorbidity for depression and anxiety (p = 0,001).The mothers who had not finished elementary school showed a 4.62 [95% confidence interval (CI) Table 2 shows the association between suicide risk and psychiatry disorders in postpartum women. Depressive episodes, hypo(manic) and mixed episodes, panic disorders, social phobia, generalized anxiety disorder (GAD), obsessive compulsive disorder (OCD), and posttraumatic stress disorder (PTSD) were associated with suicide risk (p ≤ 0.001). The number of anxiety disorders was also associated with suicide risk. The mothers who experienced depressive episodes showed a 12.57 (6.99, 22.59) times greater risk for presenting with suicidal signs. The women who had hypomanic episodes were 7.01 (3.54, 13.88) times more likely to shows signs of suicide risk compared to those without hypomanic episodes. The women with mixed episodes showed a 38.67 (19.52, 76 .57) times greater risk than those who did not suffer from mixed episodes. The suicide risk was 5.42 (3.73, 7.89) times greater in mothers who were diagnosed with panic disorder compared with those who did not present with such an episode during the postpartum period and 4.56 (3.11, 6 .70) times greater in the mothers who had social phobia compared with those.The prevalence of suicide risk was 4.32 (3.08, 6.07) times greater in women who suffered from a GAD compared with those who did not. The mothers who had OCD were 3.96 (2.65, 5.93) times more likely to shows signs of suicide risk and women with PTSD had a 5.49 (3.80, 7.94) times greater risk of showing suicidal signs compared with those who did not have PTSD. We found that women who had two or more anxiety disorders were 12.34 (7.12, 21.39) times more likely to show suicidal signs.
Discussion
The prevalence of suicide risk in postpartum women was 11.5%. The main factors associated with the suicide risk were low schooling and psychiatric disorders. Moreover, mixed episodes were highly associated with suicide risk. Other studies have confirmed that mixed episodes increased the risk for suicide. 5, 30, 31 A study of postpartum women found an 11.1% prevalence suicide risk, 21 which corroborated our results. Botega et al. found a lifetime prevalence of 17.1% for suicidal ideation in the Brazilian population. 32 This study showed an disorders and suicide risk in the postpartum period. Ninety percent of people who commit suicide also have a comorbid mental disorder. 33 Research indicates that mood disorders are related to suicide outcomes. 34 A Brazilian study found a 71.9% prevalence of comorbid mental disorders in patients who had a previous suicide attempt. 35 The psychiatric problems most consistently linked to suicidality are mood and anxiety disorders. 36 Our data are in agreement with some previous studies that have suggested an association between anxiety and depressive symptoms. 37, 38 The results showed that the comorbidities of anxiety and mood disorders had the greatest impact on suicide risk. Comorbidity is an important consideration when the risk factors for suicidal behavior are being evaluated. Psychological disorders rarely occur alone, and anxiety disorders occur more frequently with depression (a strong risk factor for suicidality) than without it. 39 Furthermore, studies have emphasized that anxiety symptoms, rather than diagnoses, predict suicidal behavior. 40 Regarding mood disorders, a limitation of our study is that the MINI does not evaluate past depressive episodes when there are no current symptoms of depression. Thus, we cannot determine if the hypomanic episodes observed were isolated episodes.
Some studies have analyzed the relationship between anxiety disorders and suicide risk. Panic disorder has been the most investigated anxiety disorder in relation to suicide. Studies have shown that subjects with a panic disorder that was comorbid with another mood disorder were more than twice as likely to attempt suicide. 41 Another finding suggested that patients with panic disorders and comorbid major depression had higher suicide risks than patients with major depression alone. 42 Moreover, another study showed that after controlling for comorbid disorders, posttraumatic stress disorder was the only anxiety disorder that was significantly associated with suicide attempts. 43 The risk factors for suicidal behavior in OCD patients have not received significant attention compared with other anxiety disorders. Nevertheless, significantly higher rates of suicidal behavior have been reported, which suggests that 10-27% of those suffering from an OCD may attempt suicide at least once in their lifetimes. [44] [45] As for social phobia, some data showed that depressed patients with comorbid social phobias presented with higher suicide attempt rates than those without such phobic disorders (19% versus 4%). 46 We also found that women who had two or more anxiety disorders had higher suicide risks. Note that suicide risk has a complex correlation with symptom severity. 47 Low maternal schooling was associated with suicide risk. In Brazil, a suicide study conducted between 1980 and 2006 found a higher suicide rate in people with low schooling. 48 Similarly, a case-control study found that higher levels of schooling (measured in years of study) related to lower levels of suicidal ideation. 49 A recent Swedish study found that suicide risks decreased as education levels increased. The authors stated that the correlation was robust, even after excluding individuals who had been hospitalized for mental health problems or drug-related diagnoses. 50 There was a 12% attrition in our study sample, most likely because of address or phone number changes. It was not possible to identify the women who were not receiving SUS care; this finding was another limitation. The women who had their prenatal care provided through health plans or in private practices and those women who did not have prenatal care because of severe mental disorders or social situations were not included in the sample. Nevertheless, this study was able to include all the health units from the city of Pelotas. In addition, the assessment instrument was a standardized clinical interview, which enhanced the precision of the results.
Another limitation of our study relates to the women's treatment. Women who were diagnosed with depressive symptoms during pregnancy were referred to the psychiatric service. In the postpartum assessment, we did not ask about the treatment, (e.g., whether they sought treatment).
These findings indicate that women may show suicidal ideation during the postpartum period and should be treated. In this period, family members, partners, doctors and other health professionals should observe the presence of negative moods and affective changes. Note that the most common symptoms include persistent prostration or fatigue, guilt feelings, sleep disturbances, suicidal thoughts, decreases in appetite, libido, and mental functioning, the presence of obsessive or overrated ideas, and the sensation of being unable to deal with new situations.11,51 When these symptoms are identified, the patient should be advised to see a mental health professional for an accurate diagnosis. The recommended treatment, whenever possible, is psychotherapy, given that the anti-depressive drugs may cause undesired effects in the infant through breastfeeding. [52] [53] [54] Early detection may help the postpartum mother to relate positively to the child and prevent further psychiatric disorders. Public health policies in Brazil encourage pregnant women to seek prenatal care. However, these women are assisted only physically, not psychologically. There is no planning process concerning mental health assistance during pregnancy, which is the period when women more often seek these health units. Thus, this situation presents an opportunity for health professionals to assess such the mental health of pregnant women.
The decrease in suicide rates has become an international goal in mental health care. The World Health Organization prepared a manual for health professionals on how to prevent suicide and identify suicide risk and comorbidities early. 33 If some disorders are identified as risk factors for suicide, proper treatment will most likely reduce suicidal risk. In summary, depression diagnosis and treatment play an important role in suicide prevention.
